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ABSTRACT
NATURALISTS’ PERSPECTIVES ON THE USE OF MOBILE
TECHNOLOGY DURING A NATURE HIKE
by Aubin Marishka Radzewicz St.Clair
August 2015
Naturalists act as our link between scientific knowledge and the public’s
understanding of natural history and conservation efforts. In order for them to succeed,
they need access to reference materials as well as up-to-date information (Mankin,
Warner, & Anderson, 1999). Incorporating mobile technology (i.e. tablets) into
naturalists’ endeavors in natural history and environmental education can be used as
supportive and educational tools. My project investigated how newly trained naturalists
used tablet technology while leading groups of children on nature hikes. I investigated
naturalists’ views on the use of mobile technology as a tool during the hikes. My
research was guided by Roschelle’s (2003) Attention Participation framework, which
recognizes that mobile technology can support participation as well as attention in a task
in an informal learning environment. My participants (10 for research question one, 13
for research question two) included university students who received naturalist training
who guided nature hikes of young children. I used a qualitative approach to collect and
analyze data. Data sources include video observations and field notes taken during the
hikes, and semi-structured interviews conducted after the hikes. I found that overall the
naturalists would use the tablets as a reference and to introduce each part of the hike to
the children. I also found that all of the naturalists held a positive attitude on including
tablets into nature hikes. My project provides an understanding of how
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naturalists used tablets as educational tools during a nature hike and what their
perceptions were of the tablet use
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CHAPTER I
INTRODUCTION
Problem Statement and Rationale
Naturalists hold dual roles as both teachers and outreach links between scientists
and the public with regards to natural history and conservation efforts (Krupa, 2000).
Trained naturalists help with not only educating children on their local environment and
natural history, but also in conservation efforts, restoration, and research. The world of
the 21st century is full of fragmented landscapes that have been pushed farther back from
the public eye and mind (Grant, 2000), so a modern naturalist’s job must also incorporate
outreach programs to expand upon children’s understanding of the natural world (Main,
2004). For modern naturalists to be successful in this endeavor they first need to have
training in how to act and think like a naturalist as well as access to references and tools.
Some universities like the University of Vermont and Texas Tech University have
degree programs in natural history (Schmidly, 2005). Other universities such as the
University of Florida (Main, 2004) arrange Master Naturalist workshops to assist with
training student and non-student naturalists in the multiple-disciplinary field of natural
history. The workshops also teach these new naturalists how to share their knowledge
and teach individuals of all ages. While these workshops can occur in any environment,
learning about nature in a natural setting can aid in expanding naturalists’ knowledge of
the environment (National Research Council, 2009). Naturalists can appreciate the
natural world through the unique learning experience, possibly more so than they would
while learning the same information in a formal classroom.
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Today there are children who may not have the chance to learn while participating
in nature (Louv, 2005), and are never exposed to the idea of learning about the natural
world. These children may attend a university and want to earn a major in biology or a
biology-related field. Yet, these students will be lacking a nature memory, which may
hamper their understanding of natural history, especially compared to those students who
had a chance to learn while participating in nature as children (Louv, 2005). In-class
field trips for these university students may not be enough to fill the gaps in their
knowledge of natural history.
Many schools in our country ranging from primary school to university have
disbanded field trips that have long been thought of as a simple but indispensible form of
Science Technology Engineering and Mathematics (STEM) education (Falk & Balling,
1982; Krupa, 2000; Wilcove & Eisner, 2000; Louv, 2005). The only opportunities that
these children may have to interact with nature are education centers or living museums
that employ naturalists to act as environmental educators. In these settings, the
naturalists are the link between the natural world and the children’s engagement (Main,
2004). Yet, in order to act as ambassadors to our natural world, naturalists will need
access to accurate and updated information (Mankin et al., 1999). One of the many ways
naturalists can have this information is by them having access to mobile technologies (i.e.
tablets). Using mobile technology can make a meaningful impact on how naturalists
share their knowledge and engage with the people they guide.
The use of mobile technologies for leisure has been on the rise since the turn of
the 21st century; introducing them into learning environments is a natural transition.
Many museums and learning centers have already incorporated technology (e.g.
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interactive exhibits and tablets) with success (Farnsworth et al., 2013; Hou, et al., 2014;
Zimmerman & Land, 2014). Mobile technologies have the potential to engage the person
with the natural world while providing useful information, much like field guides
(Farnsworth et al., 2013) and affect social exchanges during a nature hike (Roschelle,
2003; Woodruff, Aoki, Hurst, & Szymanski, 2001). Yet when paper-based field guides
are printed they cannot be updated as easily as a tablet app, and the information printed is
only current until the next edition or re-printing. Pamphlets are more easily edited and
printed than bound guides, but pamphlets hold a finite amount of information. Tablets
contain an almost unlimited amount of information using apps that can be created for
specific places and regions with minimal cost compared to that of a paperbound book
printed for the same region. Additionally, tablet apps can be easily updated and edited to
hold new and specific information. Mobile technologies also allow for the inclusion of
multimedia activities, something not possible with paper-based guides.
Purpose of Study
At the University of Southern Mississippi, we designed a program to train
volunteer undergraduate and graduate students at the Lake Thoreau Environmental
Center. This program is called Over, Under, and Through: Students Informally Discover
the Environment (OUTSIDE), and was funded by the National Science Foundation
Advancing Informal STEM Learning grant (no. 1224051). OUTSIDE, led by Co-PIs Dr.
Kristy L. Daniel and Dr. Aimée K. Thomas, investigates the use of mobile technology
with a project app as a technological support for the children participants (Boyce, Mishra,
Halverson, & Thomas, 2014). I am a member of the OUTSIDE research team that has
developed protocols, collected data, and analyzed data for disseminating findings through
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conference presentations (St.Clair, Daniel, Thomas, & Boyce, 2015). My thesis is a
subset of OUTSIDE, and I focused on how the newly trained naturalists used the tablets
and program app during the nature hikes, as well as their overall views on the mobile
technology. The purpose of my study was to explore how OUTSIDE naturalists used this
mobile technology during the informal nature hikes.
Research Questions
1. How do OUTSIDE naturalists use mobile technology to support nature hike
activities?
2. What are OUTSIDE naturalists’ perspectives on using mobile technology as a
tool on an informal nature hike?
Limitations
My study includes participants that are currently enrolled as graduate and
undergraduate students, so the results of my project may not be generalizable to nonstudents. I chose not to investigate the role of gender nor ethnicity due to the potentially
sensitive and confidential nature of the data collected. By relying upon an external
evaluator to minimize experimenter bias, the resulting data were returned in a pseudo
double-blind nature with no identifying information provided. Furthermore, my project’s
data spans only a single semester of the program, so this is a limiting factor in the data I
was able to collect and analyze. Lastly, education in an outdoor setting can have
different challenges than indoor education, including weather and terrain (Alon & Tal,
2015). As such, my results from this outside and informal nature hike may not be fully
generalizable to informal learning environments that are based inside.
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Definitions
1. Attention Participation – The conceptual framework which acknowledges that
mobile technology can support a learner’s attention in a task as well as their
participation in an informal learning environment (Roschelle, 2003).
2. Axial Coding – Extends the analytic work of initial coding in that it reconnects
categories/subcategories of codes by drawing connections between categories
through the use of context, actions, and consequences (Saldaña, 2012).
3. Descriptive Coding – Assigns labels to data that summarizes the topic of sections
of qualitative data and provides an inventory of topics for categorizing (Saldaña,
2012).
4. Deductive – Approach to coding that uses pre-determined ideas during qualitative
data analysis (Patton, 2002).
5. Elemental Methods – Foundational approach to coding qualitative data using
focused filters in an effort to develop ideas that can be built upon in future coding
cycles (includes structural coding and coding) (Saldaña, 2012).
6. Engagement – “The amount of physical and psychological energy that the student
devotes to the academic experience” (Astin, 1984, p.297).
7. Experienced OUTSIDE Naturalist – An OUTSIDE naturalist that has gone
through at least two OUTSIDE naturalist workshops and has also guided a group
of children at least once before the study semester nature hikes.
8. Formal Learning Environment – A typical classroom or teaching laboratory
setting where learning is taking place with specific teaching curriculums.
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9. GO Program App – A hike support app that contains basic information about
potential hazards at the environmental center, was set up to be a supplement for
three OUTSIDE nature hikes and has corresponding pages for each station along
the nature trail. Used as a mobile, electronic field guide
(https://itunes.apple.com/us/app/go-to-lake-thoreau/id593032744?mt=8).
10. Inductive – Approach to coding that does not use pre-determined ideas during
qualitative data analysis, rather this approach relies upon ideas emerging from the
data (Patton, 2002).
11. Informal Learning Environment – An environment outside of classroom settings
where learning can still occur that is not limited to a precise teaching curriculum.
12. Mobile Technology – Handheld devices that can easily be shared with another
person and carried from one setting to another; for this study, handheld devices
were limited to tablets only.
13. Naturalist Training Workshop – An opportunity for adults to be trained as
naturalists in order to act as guides for people in a nature setting.
14. New OUTSIDE Naturalist - An OUTSIDE naturalist that has only gone through
one OUTSIDE naturalist workshop and has not guided a group of children before
the study semester nature hikes.
15. Observation Protocol (OP) – Field note protocol that was designed to capture all
of the interactions that the sixth grade children had at each station in the nature
hike.
16. OUTSIDE – Over, Under, and Through: Students Informally Discover the
Environment, is a program funded by the NSF Advanced Information STEM
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Learning grant no. 1224051. This program investigates the use of mobile
technology with a project app as a technological support for the participants.
17. OUTSIDE Naturalist – An undergraduate or graduate student that has attended an
OUTSIDE naturalist training workshop and so has received some naturalist
training as well as some pedagogy development content.
18. Participation – Being social as well as an active member in the learning
environment.
19. Structural Coding – Applies conceptual theory to segments of data (e.g.,
responses to semi-structured interview questions) to code and categories data.
Similarly coded segments can then be further analyzed (Saldaña, 2012).
20. Tablet – Handheld mobile technological device with a camera that can run a
selection of applications (apps).
21. Targeted Student Observation (TSO) – Field note protocol that is meant to capture
rich descriptions of the nature hike from a single student’s perspective.
22. Theme – An extended phrase identifying the overarching meaning of data after
analysis.
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CHAPTER II
REVIEW OF RELEVANT LITERATURE
Conceptual Framework
Astin defines engagement as “the amount of physical and psychological energy
that the student devotes to the academic experience” (1984, p. 297). If a naturalist is
engaged, they become more interested in participating in the current activity and likely to
pay more attention as well. With the introduction of technology, student participation
increases (Chen, Lambert, & Guidry, 2010). Naturalists that are engaged in the learning
environment are more attentive to not only their surroundings but to the learners that they
are educating. Becoming engaged in a nature-based learning environment with added
mobile technology can lead to a person’s participation in that very same learning
environment (Roschelle, 2003).
Participation involves more than just a learner going through the motions of
learning; for genuine participation to occur, a learner must be an active member in the
learning environment, yet there must also be some aspect of social interaction for
participation to occur in a learning environment (Lave & Wenger, 1991; Basu & Barton,
2007). For example, in OUTSIDE, naturalists interact with the children through a nature
hike. The active participation in a nature-based environment can promote learning while
captivating and maintaining attention on-task (Louv, 2005). Additionally, the tablets
provided to the children for the duration of the hike include relevant information and
activities naturalists draw upon to further promote participation. By using cues from the
children with their tablets, the naturalists can make decisions on how and when to
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introduce new yet relevant environmental topics (e.g. native birds, watershed amphibians,
etc.).
My project was guided by Roschelle’s (2003) framework of Attention
Participation. This framework acknowledges that mobile technology can support a
person’s attention in a task as well as their participation in an informal learning
environment. According to Koschman, (1996), technology has the potential to serve
three distinctive roles in a learning environment; the tutor, the tutee, or the tool.
Technology as the tutor would take the place of an educator and be the one to control the
learning. Technology as the tutee would allow for the learner to be the one in control by
programming the mobile technology. However, putting technology in the role of tool
would allow for both the learner and educator to be in control of the learning (Koschman,
1996; Roschelle, 2003). Using mobile technology as a handheld educational tool while
in a nature-based learning environment can aid OUTSIDE naturalists’ attention in
guiding children in a nature hike as well as support their participation at the same time.
My study investigated how mobile technology impacted OUTSIDE naturalists’
participation during a nature hike and their perceptions of tablet use. The use of mobile
technology as a tool is a way to stimulate participation in the nature-based informal
learning environment (Roschelle, 2003). This type of place-based learning can
encourage cognitive learning as well as foster an appreciation for the local environment
(Louv, 2005; Zimmerman, & Land, 2014).
Background Literature
Natural History Education
Natural history is a multidisciplinary practice and is defined best by Thomas
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Fleischner as “the intentional, focused attentiveness and receptively to the more-thanhuman world” (Sagarin & Pauchard, 2012, p.20). Historically, from 300 B.C. and
beyond, natural history was a discipline of studying and describing nature (Grant, 2000;
Schmidly, 2005; Tewksbury et al., 2014). People that practice natural history, both past
and present, conduct direct observations of natural features and phenomena.
Unfortunately, natural history courses and its research started to disappear in
several American universities since the mid-20th century (Futuyma, 1998; Wilcove &
Eisner, 2000; Schmidly, 2005; McGlynn, 2008; Sagarin & Pauchard, 2012; Tewksbury et
al., 2014). In the last 50 years the inclusion of natural history in introductory biology
textbooks has dropped by 40% (Tewksbury et al., 2014). There were many factors
contributing to the decline of the study of natural history, one major influence was the
drive for more mathematic-driven sciences in World War II that eventually led to the
atomic bomb (Pyle, 2001; Schmidly, 2005). The teaching of natural history further
declined due to the rising popularity and funding of genetic and molecular research
(Futuyma, 1998; Schmidly, 2005). In more recent decades, there has been a push for
experimental ecology research at universities in lieu of natural history education
(McGlynn, 2008). For university undergraduate and gradate students to have a broad
understanding of biology and all that it entails, natural history courses and training
opportunities should be reinstated (Futuyma, 1998; Schmidly, 2005).
The practice of natural history is a necessity that must be included in the training
of naturalists because their position is based in this practice (Krupa, 2000). This training
also includes how to think and act like a naturalist which is to have a wide-ranging
understanding of not only organisms but also the biological communities with whom they
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interact. Yet, many potential naturalists have either lost interest in pursuing natural
history as a discipline or struggle to find opportunities to be trained as a naturalist
(Wilcove & Eisner, 2000). Many institutions have swapped out research collections for
biochemical labs with a belief that natural history and the naturalists that study it are
“nature lovers” and too “old-fashioned” (Nichols, 1992; Futuyma, 1998; Schmidly,
2005). Additionally, students may not seek out training opportunities due to lack of job
support or discomfort with nature (Futuyma, 1998). The decline in natural history in
American universities might be an indication of students being discouraged from learning
natural history as well as few opportunities to train in organismal and ecology biology
(Futuyma, 1998; Tewksbury et al., 2014).
If there are to be new trained naturalists, then there must be jobs incorporating
natural history for them to build careers, for instance, conducting conservation and
restoration research or by becoming environmental educators (Schmidley, 2005).
Providing electronic resources may help new and future naturalists with their careers, yet
we need to understand how naturalists use these mobile technologies as educational tools.
There are current projects, such as OUTSIDE, that work to provide such training for
university students (Boyce et al., 2014).
Modern naturalists that can keep their “emotional enthusiasm” for nature are easy
to differentiate from other scientists, and their enthusiasm makes them fine educators for
the general public (Schmidt, 1946). Lately there has been progress for natural history and
naturalists alike and the term “scientific naturalist” is used more often to describe
someone who studies natural history with the inclusion of molecular ideas and methods
(Futuyma, 1998; Schmidly, 2005), helping to launch the discipline into the modern age.
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A modern, scientific naturalist is a harmonious blend of the classical definition of a
naturalist with the knowledge of modern molecular and systematic biology. Furthermore,
due to these disappearing resources, people that do seek training in natural history are in
need of support (e.g. field guides, sample collections, electronic sources, financial
assistance, etc.) particularly if these trainees are new to the discipline (Krupa, 2000;
Wilcove & Eisner, 2000; McGlynn, 2008; Tewksbury et al., 2014). What better way to
help bring the discipline into the 21st century than to incorporate technology as a field
tool?
Mobile Technology as Educational Tools
Traditional technologies such as desktop computers have been used in formal
learning environments since the late 1970s (Molnar, 1997). They have been effective
tools for learners to use as a way of researching a topic or uploading documents to a
shared class webpage. Yet, these desktops are by nature immobile and not practical in an
informal environment. Due to portability, affordability, and Internet-driven features,
mobile technologies have the capability to impact learning and participation in informal
learning settings (Roschelle & Pea, 2002; Roschelle, 2003; Clough, Jones, McAndrews,
& Scanlon, 2007; Ruchter, Klar, & Geiger, 2010; Terras & Ramsay, 2012). These
Wireless Internet Learning Devices (WILDs) and other mobile technologies have the
potential to become interactive tools that assist the learner in understanding new
information (Roschelle, 2003; Clough et al., 2007). This suggests that while traditional
teaching and learning methods work in presenting content, the technology used to aid
these methods must be used in a way that compliments the content. However these
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mobile technologies should not be used to replace educators nor the act of going outside
in nature (Krupa, 2000; Roschelle, 2003).
Now there is more technology used as educational tools for computer-based
courses than ever before (Molnar, 1997), but it is important to not overlook prior
established disciplines, such as the practice of natural history. Instead, we should find
ways to incorporate the use of these mobile technologies while educating students about
nature (Wilcove & Eisner, 2000; Zimmerman & Land, 2014). The best way to do so
would be to use mobile technology as an educational tool while the learners are
physically in nature for place-based education (Zimmerman & Land, 2014). Mobile
technologies can then combine the advantages of computer-based learning with
immediate nature experiences (Ruchter et al., 2010).
For these mobile devices to be useful education tools for naturalists, they would
need to be able to adapt to whatever environment in which they are used (Syvanen,
Beale, Sharples, Ahonen, & Lonsdale, 2005; Ruchter et al., 2010). The optimum setting
for nature education is in nature itself (Louv, 2005; Ruchter et al., 2010; Zimmerman &
Land, 2014). These informal learning environments (e.g. environmental centers) would
be settings outside of formal learning environments (e.g. classrooms). Learning in
informal settings stimulates student interest in the environment by presenting fun yet
informative activities (Falk, Scott, Dierking, Rennie, & Jones, 2004; Eberbach &
Crowley, 2009; McCallie et al., 2009; NRC 2009). The addition of mobile device use in
informal learning environments provides a richer learning experience for the learners
(Woodruff et al., 2001; Farnsworth et al., 2013; Boyce, et al., 2014; Hou et al., 2014;
Zimmerman & Land, 2014). Mobile technology provides a new and separate learning
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space (Roschelle, 2003) that can be found at the tips of the fingers and can be used to
encourage interactions between learner and educator. This encouragement is especially
applicable for learners that have grown up surrounded by technology (Falloon, 2013).
Literature Gaps
Many studies have found that the use of mobile technology can support people’s
experience in informal learning environments (Woodruff et al., 2001; Roschelle & Pea,
2002; Roschelle, 2003; Zimmerman & Land, 2014). As of yet, no studies investigate how
naturalists use mobile technology as educational tools. Education in an outdoor setting
can be a sort of new and unknown adventure for some learners (Alon & Tal, 2015), yet
the addition of mobile technology can act as a known and comfortable link to the indoors
(Kennedy, Judd, Churchward, Gray, & Krause, 2008).
We need natural history and a familiarity with our world’s environments in order
to recognize how humanity lived in the past and how we shaped our current global
ecosystems. We need an understanding of natural history so we can manage and navigate
our current environment (Sagarin & Pauchard, 2012). We also need natural history to
predict the steps we will need to take in order to secure a future for both nature and
humanity. If we reinstate natural history education in both university and grade schools,
we will have more environmentally conscious peoples in the future (Louv, 2005;
Schmidly, 2005). To get young people interested in an “old fashioned” multidisciplinary
practice such as natural history (Nichols, 1992; Schmidly, 2005), we can use tools that
they are familiar with - mobile technologies (Kennedy et al., 2008). My thesis will add to
the growing body of literature investigating mobile technology use as educational tools in
nature.
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CHAPTER III
METHODOLOGY
I conducted my study to explore how OUTSIDE naturalists used mobile
technology to support nature hike activities as well as what their perspectives were on
using the mobile technology as a tool during the nature hike. I used a qualitative
methodology to conduct my study and to analyze my data collected from three sources.
My project provided an understanding of how OUTSIDE naturalists used tablets as
educational tools during a nature hike and what their perceptions on the tablets were.
Participants
My participants consisted of undergraduate and graduate students over 18 years of
age that were enrolled at a southeastern university (Appendix A). I recruited my
participants from those that attended a two-day OUTSIDE naturalist training workshop
held at a local environmental center. Twenty-one university students attended the
OUTSIDE naturalist training workshop in the fall of 2013.
While at the workshop, participants were taught the natural history of the area
including flora and fauna, and what they could expect to find during various nature hikes.
This workshop included time dedicated to pedagogy development and age appropriate
engagement ideas to use in an informal setting. While at the OUTSIDE naturalist
training workshop, each OUTSIDE naturalist-in-training was also provided with a tablet
that has the OUTSIDE app (GO) preinstalled. Training with the GO app was vital to
increasing familiarity with the layout and content before they guided a group of sixthgrade children on a nature hike. The OUTSIDE naturalists that guided the nature hikes
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and interviewed were representational of the university students that attended the
OUTSIDE naturalist training workshops (Table 1).
Table 1
Demographics of university students that have attended the OUTSIDE naturalist training
workshops.
Total
100%
66.66%
16.67%
16.67%*

Total
Undergraduate
Graduate
Unconfirmed

Male
38.88%
22.22%
9.72%
6.94%

Female
58.33%
44.44%
6.94%
6.94%

*Indicates 2.78% of the unconfirmed total is from unreported gender and academic classification. Percentages do not add up to 100%
because of this.

Nature Hikes
After the workshop, we invited sixth-grade children from two local schools to
attend a 90-minute nature hike at the same local environmental center where the trained
OUTSIDE naturalists acted as guides. Of the 21 workshop attendees, 10 OUTSIDE
naturalist trainees volunteered to help lead children groups on the nature hike. We split
all the participants into one of four groups, each consisting of one to two trained
OUTSIDE naturalist leaders and six to eight children. When we assigned two OUTSIDE
naturalists to one group we always made sure that one OUTSIDE naturalist was an
experienced OUTSIDE naturalist that had previously led children and was familiar with
the structure of the nature hikes. The second OUTSIDE naturalist was a new OUTSIDE
naturalist that did not have any previous experience with guiding nature hikes or working
with children in this nature setting. The OUTSIDE naturalists led the children through all
10 stations highlighted in the GO program app for the “Meet the Wildlife” hike (Figure
1).

17

Figure 1. Screen shot of “Meet the Wildlife” page in the GO program app.
GO Program App
The GO program app is a hike support app that contains basic information about
potential organisms and natural features that can be found at the environmental center
and was set up to be a supplement for three OUTSIDE nature hikes: one focused on how
to act in nature, one focused on local fauna, and one focused on local flora. Each hike
was organized into 10 stations where the OUTSIDE naturalists brought the children and
provided content about the natural history specific to each station. The electronic
resources include a short description about the station, engagement activities for the
hikers, a photo gallery including organisms and natural features that might be found in
the nearby area, and a field notebook for capturing observations. At the end of the
workshop, the OUTSIDE naturalists-in-training hiked along the nature trail as a group
with the provided tablets to learn the location of each station and practice how they might
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use the GO app to support hikes when they would be working with the children (Figure
2).

Figure 2. Screen shot of the front page of the GO program app.
Look, Listen, & Touch Activities
During the nature hike, the OUTSIDE naturalists had the option to prompt the
children to use the tablets for different activities. Each of the stations had a
corresponding page in the GO app that provided extra content about each station as well
as Look, Listen, and Touch activities (Appendix B). These activities were intended to
support the OUTSIDE naturalists in keeping the children engaged and participating with
nature during the nature hike. The Look Activity prompted users to look around their
environment and locate something that can be found at that station such as different
species of birds. The Listen Activity encouraged users to listen for anything that might
be unique to that station, like listening for cricket frog (Acri gryllus) calls. The Touch
Activity was intended to get the user physically involved with the nature around them.

19
For instance, the user may be asked to gently feel the back of a lizard or frog that the
OUTSIDE naturalist finds.
Data Collection and Sources
I used three data sets to answer my research questions: video observations from
the nature hikes, field notes from the nature hikes, and semi-structured interviews with
the OUTSIDE naturalists.
Video Observations from Nature Hike
As part of the OUTSIDE project, we set up video cameras at two stations during
the hikes to capture the actions of the OUTSIDE naturalists and the children. We elected
to film actions at the Artificial Dam Station (Figure 3), situated by a boarded walkway
near the manmade dam at the edge of the reservoir, and the Beaver Dam Station, situated
on a boarded walkway over a naturally occurring dam built by resident beavers (Figure
4). We selected these two stations due to ease of access, the similar structure in setting
(both dams with wooden walkways), similar content (history of dams and wildlife that
live in these riparian areas), and their locations at opposing parts of the hike (one toward
the beginning and one toward the end). I used 16 collected video observations from the
Meet the Wildlife hikes with the two partner schools in order to identify how the
OUTSIDE naturalists use the tablets to support activities along the nature hike (Table 2 &
Table 3). There were 10 OUTSIDE naturalists that guided the nature hikes in the fall
semester of 2013.
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Figure 3. Screen shot of the Artificial Dam Station page in the “Meet the Wildlife”
section in the GO program app. This page is an example of how each station’s page is
formatted with a short introduction paragraph, activities, and a photo-gallery.

Figure 4. Screen shot of the Beaver Dam Station page in the “Meet the Wildlife” section
in the GO program app.
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Table 2
Data matrix of research questions by data sources
Data Sources
Research Questions

Video
Observations
from Hike

Field Notes
from Hike

P

S

1. How do OUTSIDE naturalists
use mobile technology to
support nature hike activities?
2. What are OUTSIDE
naturalists’ perspectives on
using mobile technology as a
tool on an informal nature hike?
P= Primary Data Source

SemiStructured
Interviews

P

S= Secondary Data Source

Table 3
Data sources attributed to research questions
Research Question
Data Source
1. How do OUTSIDE naturalists Video Observations
use mobile technology to
from Hike
support nature hike activities?
Field Notes from Hike

2. What are OUTSIDE
naturalists’ perspectives on
using mobile technology as a
tool on an informal nature hike?

Semi-Structured
Interviews

Questions/Recordings
Stations #2, 7

Targeted Student
Observations and
Observation Protocols
Items #1-5

Field Notes from Nature Hike
We also organized two OUTSIDE volunteers per group to take field notes during
the nature hike. One OUTSIDE volunteer took targeted student observations (TSO) that
tracked the activity and interactions of one child in that group. The TSOs meant to
capture rich descriptions of the nature hike from a single student’s perspective. The
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second OUTSIDE volunteer took observation protocols (OP) (Appendix C) that
attempted to capture all the children’s activities during the nature hike. The OPs were
designed to capture all of the interactions that the children had at each station in the
nature hike. I used both types of the field notes as a secondary source in order to identify
how the OUTSIDE naturalists use the tablets to support activities along the nature hike
(see Table 2 & Table 3).
Semi-Structured Interviews
Immediately following the two field trips the external OUTSIDE evaluator
conducted individual semi-structured interviews with the OUTSIDE naturalists that
volunteered for the two nature hikes (Appendix D). My sample size for this data source
is 13 OUTSIDE naturalists. These OUTSIDE naturalists volunteered for tasks in the
nature hikes in some manner, either for the fall semester of 2013 or the semester prior,
spring 2013. I used these interviews to identify the OUTSIDE naturalists’ perspectives
on using mobile technology as a tool during these nature hikes (see Table 2 & Table 3).
These semi-structured interviews had predetermined questions but the question order
changed based on participant responses to previous questions. This technique allowed
the interviewer to probe unanticipated responses. The interview questions focused on
reflections about the use of tablets as a teaching aid while they guided the children during
the nature hike. I elected to use the evaluators’ interview responses with the OUTSIDE
naturalists to reduce bias in data collection.
Researcher Qualifications
I received educational training while enrolled as a graduate student for a Masters
of Science degree at the University of Southern Mississippi. During this program, I was
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one member of the OUTSIDE research team where we developed protocols and collected
data in order to explore informal environmental education (Boyce, et al., 2014; St.Clair et
al., 2015). I achieved my Bachelor’s of Arts degree in Biology with a focus in
Environmental Sciences and Ecology at Millsaps College. My past experience makes me
qualified to collect and analyze my project’s data concerning how OUTSIDE naturalists
used mobile technology as educational tools and what their opinions were of mobile
technology use.
Trustworthiness and Ethical Considerations
To confirm trustworthiness in my project, I took steps to ensure credibility,
transferability, dependability, and confirmability for my research (Lincoln & Guba, 1985;
Patton, 2002). I used a systematic approach to analyze the data collected for this project
to improve my credibility. My data included video observations, OP field notes, TSO
field notes, and semi-structured interview responses. To maintain confidentiality, I used
pseudonyms for all OUTSIDE naturalists captured in the video observations. By
incorporating multiple types of data sources I was able to triangulate my data and reach
saturation (Patton, 2002). I analyzed all of my data sources to categorize and interpret
any emerging themes (Patton, 2002). To ensure confirmability, I asked my thesis advisor
(Dr. Kristy L. Daniel) to check my data coding and to code small samples of data from
the semi-structured interview responses and the video observations. To establish
confirmability, I compared my interpretations and results of my project to those found in
the related literature for incorporating mobile technology in informal learning
environments and how naturalists are important factors in environmental education. With
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my research I hope to fill the literature gap concerning technology use as educational
tools in nature.
As my thesis is a subset of a large research project, I have multiple OUTSIDE
research team members to assist in eliminating bias with the data, as well as having interrater reliability due to this assistance. Myself and other members of the OUTSIDE
research team collected the video observations, OP field notes, and TSO field notes. I
used the external OUTSIDE evaluators’ interview responses with the OUTSIDE
naturalists to reduce bias in the data collection. To improve the transferability of my
research, I will show how my results can be applied to other studies and situations that
would be comparable to my own (Patton, 2002). I will accomplish this by giving rich
descriptions to provide validity (Anfara, Brown, & Mangione, 2002). My thesis had
purposeful sampling because the participants were selected for the larger OUTSIDE
project. Dependability of my project was ensured with my committee members’
approval of data collection, data analysis, and interpretations of my results.
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CHAPTER IV
ANALYSIS OF DATA
This chapter is organized with respect to the order of my research questions and
the data source(s) used. The first section will be comprised of my data analysis for my
first research question; how do OUTSIDE naturalists use mobile technology to support
nature hike activities? The second section will be comprised of my data analysis for my
second research question; what are OUTSIDE naturalists’ perspectives on using mobile
technology as a tool on an informal nature hike?
Video Observations
I initially coded the video observation data using a descriptive coding method
(Saldaña, 2012) to answer my first research question: How do OUTSIDE naturalists use
mobile technology to support nature hike activities? Using this inductive approach to
coding (Patton, 2002) I developed codes that identified specific topics/actions of the
OUTSIDE naturalists captured in the video data. I assigned key terms and ideas taken
from the data as code labels in order to better categorize the data for the next coding
cycle.
For the second coding cycle, I used a deductive approach (Patton, 2002) using an
axial coding method (Saldaña, 2012) to identify relationships among the topical
categories of actions by condensing redundancy within the data, specifically focusing on
OUTSIDE naturalists’ participation through the use of mobile technology. In this cycle
of coding, I reconnected similar categories; for example, in some instances there was
little distinction between OUTSIDE naturalists’ use of the photo gallery and the use of
the photographs that the students took with the tablet. I assigned these instances into the
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same category. Finally, I reviewed the data for emerging themes that I could use to
interpret how OUTSIDE naturalists used mobile technology.
Unfortunately, some of the OUTSIDE naturalists’ actions at the Artificial Dam
and Beaver Dam stations were not captured in the video observations due to the
placement of the video cameras at these stations as well as the weather conditions during
portions of the nature hikes. In these instances, I used both sets of field notes (TSO and
OP) to fill in any gaps in the video observations. While the field notes are a secondary
data source, they still contain viable information that the video observations might have
missed. By using two data types, I am able to triangulate my data to ensure validity and
credibility of my results (Patton, 2002).
Semi-Structured Interviews
I used the interview data to answer my second research question: What are
OUTSIDE naturalists’ perspectives on using mobile technology as a tool on an informal
nature hike? I first used the elemental method of structural coding to analyze interview
responses in accordance with the attention participation framework and grouped
responses by similarities (Saldaña, 2012). Within these initial categories, I captured
discrete phrases as key examples from the semi-structured interviews. I was purposely
looking for the affective reactions and ideas of the OUTSIDE naturalists to using tablets
as educational tools.
I then used an axial coding method (Saldaña, 2012) to complete the second cycle
of coding. During this second cycle, I focused on removing redundant codes from the
data and identified relationships among my initial categories (Saldaña, 2012). I
specifically looked for the OUTSIDE naturalists’ thoughts on using tablets as educational
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tools. I reviewed the data for emerging themes that I could use to interpret OUTSIDE
naturalists’ perspectives on using mobile technology.
Results
My results are organized with respect to my two research questions. The first
section will be comprised of the results for my first research question where I found that
all (except for two of the New) OUTSIDE naturalists used and referenced the tablets and
GO app in ways that supported the nature hike. For example, they would use the GO app
to first introduce the station to the children, and then elaborate on the information given
about the station. The second section will be comprised of the results for my second
research question where I discovered that all of the OUTSIDE naturalists held positive
views on the tablets and the GO app.
How OUTSIDE Naturalists Used Mobile Technology
To answer my first research question, I analyzed the actions of the OUTSIDE
naturalists captured in the video observations to identify how they used the tablets to
support nature hike activities. I used both the OPs and TSOs field notes as secondary
data sources to ensure that what I observed in the video observations was accurate and to
capture any actions that the video observations might have missed. However, I was
unable to capture some of the video observations for School A’s field trip which was the
first set of nature hikes. Poor weather conditions halted the nature hikes during this
school's field trip to the environmental center. There were mechanical issues with the
video camera at the artificial dam station during School B’s field trip, so some of the
video observations were cut short. However, I have both sets of field notes to offset the
missing video observations.
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I found that experienced OUTSIDE naturalists were more likely to use the tablets
in more ways than the new OUTSIDE naturalists. For example, Liam (experienced)
interacted with the tablet in all manners except for usability interactions while Amber
(new, paired with Liam) only used the tablet to elaborate on the GO app with the kids.
Likewise, Jane (experienced) used the tablet in all manners recorded, while Adam (new,
paired with Jane) did not use the tablet at all during the hike. It is interesting to note that
each hike provided naturalists with additional experience and their use of the tablets
increased. For example, when Crystal (experienced) led the first group of children she
only used the table to introduce the stations to the children and to use the provided
activities. During her second hike, she used the tablet in all manners.
I found five themes in the video observation data; (a) Focused on helping children
with the usability of the mobile technology, (b) Using technology to introduce the station
to the children, (c) Using photography as means of participation, (d) Elaborating on
shared content that emerged from the GO app, and (e) Using provided activities to get
children to participate in the hike.
Focused on usability. The OUTSIDE naturalists would help the children use the
tablet and GO app by either reminding them to be careful with the tablet, helping them if
they were on the wrong page, or by helping the children find a particular photograph in
the GO app’s photo gallery (Figure 5). This theme occurred during the Beaver Dam
station (seventh station) but never during the Artificial Dam station (second station)
(Table 4).
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Using provided
activities to get
children to
participate in hike
22%

Focusing on
helping children
with the usability
of mobile
technology
6%
Using technology
to introduce
station to the
children
26%

Elaborating on
shared content
that emerged
from the GO
project app
27%

Using
photography as a
means of
participation
19%

Figure 5.. Frequency counts of how the OUTSIDE naturalists’ used the tablets to support
nature hike activities. I found five themes in the video observation data; Focused on
helping children with the usability of the mobile technology (6%), Using technology to
introduce
roduce the station to the children (26%), Using photography as means of participation
(19%), Elaborating on shared content that emerged from the GO app (27%), and Using
provided activities to get children to participate in the hike (22%).
Table 4
Breakdown
down of frequency counts for each station
Theme
Focusing on helping children with the
usability of mobile technology
Using technology to introduce station to
the children
Using photography as a means of
participation
Elaborating on shared content that emerged
from the GO project app
Using provided activities to get children to
participate in hike

Artificial Dam

Beaver Dam

0.0%

37.5%

100.0%

75.0%

75.0%

37.5%

50.0%

62.5%

62.5%

62.5%

A child had trouble finding a beaver picture in photo gallery and so Jane helped him find
the photograph. Miles, another (solo) experienced OUTSIDE naturalist, helped once at
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station seven and Crystal helped with usability once while at station seven. Miles helped
a child that was on the incorrect page while he was reading and Miles showed him the
station page he was meant to be reading from. Crystal gently reminded a child to be
careful when handling the tablet and to treat it well. My data show that the OUTSIDE
naturalists helped with using the tablet at the seventh station (Beaver Dam) but not at the
second station (Artificial Dam). Crystal was paired with a new OUTSIDE naturalist,
Seth, during the second hike and Crystal acted as the primary OUTSIDE naturalist.
Using technology to introduce stations. When a group would arrive at a station
along the nature trail the OUTSIDE naturalist(s) would have the students open and read
the station’s introductory paragraph (26%) (see Table 4). The OUTSIDE project was
designed for the tablets to be used for introducing the children to relevant information
about the stations that they might not already know. For example, during the OUTSIDE
workshop, naturalists were encouraged to have the children read the background station
content when they first arrived at each station. The children always had the tablet in their
possession during the nature hike. When Kris’ group got to the Artificial Dam he asked
the children to open up the GO app and go to station two’s page. After having the
children open up that station’s page in the GO app the OUTSIDE naturalist(s) would
have them read the introductory paragraph aloud to the entire group. When Liam and
Amber’s group arrived at the Beaver Dam, Liam asked for a volunteer to read the
paragraph. Often there would be several students that wanted to read the stations’
introductory paragraphs, but only one child read for each station.
Using photography as means of participation. The OUTSIDE naturalists would
often use photography, both the camera and the photo gallery in the GO app, to
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encourage children to participate in the nature hike (19%) (see Table 4). Before Miles
and his group got to the Artificial Dam he was able to locate a cricket frog, catch it, and
show it the children. Miles talked about the cricket frog while it was in his hands and
then asked if any of the children wanted to get a good picture of the cricket frog. Using
the cricket frog and the camera feature in the tablet encouraged the children’s
participation at that station. Other times the OUTSIDE naturalist(s) would have the
children open the photo gallery in the GO app. At the Beaver Dam, Liam asked the
children to pull up the photo gallery and look at the beavers’ tails in the photographs.
Using the photographs Liam then asked the children questions, for example “why are [the
beaver] tails padded?”
Elaborated on content that emerged from the GO app. After the OUTSIDE
naturalists had the children read the introductory paragraph they would always elaborate
on what was said in the paragraph by either clarifying the content or by asking questions
to the children (27%) (see Table 4). At the Beaver Dam station, Loretta elaborated on the
content that was read aloud by asking the children questions, for example, “Why do
beavers build dams? Where do you think beavers live?” There were also instances of the
OUTSIDE naturalists clarifying content from photographs. At the Artificial Dam, Kris
looked over at a student’s tablet to see where they were in the photo gallery and then
pointed out features in photos, like the buoy, and then pointed out those same features in
the surrounding area.
Using provided activities to support participation. There were instances of the
OUTSIDE naturalist(s) using the built-in Look, Listen, & Touch activities that were
provided in the GO app (22%) (see Table 4). These activities were provided for the
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OUTSIDE naturalists to get the children interacting and participating in the nature hike.
At the Artificial Dam Loretta prompted the children to do the Look activity (see
Appendix B), but also added that they should look around for other animals as well.
Some of the more experienced OUTSIDE naturalists would use the activities without
actually prompting the activities from the GO app. For example, Jane had the children do
a Look activity at the Beaver Dam, observe and describe how the beaver has affected the
dam, without referencing the GO app.
OUTSIDE Naturalists’ Perspectives
To answer my second research question I analyzed the OUTSIDE naturalists’
responses to the semi-structured interviews to identify their perspectives on using the
tablets as tools on the nature hikes. The interview responses cannot be attributed to a
specific OUTSIDE naturalist because the external evaluator blinded the interview
responses. I looked for patterns across responses and not what a specific OUTSIDE
naturalist said compared to another OUTSIDE naturalist’s response. I found three major
trends in the data; (a) OUTSIDE naturalists’ perceptions, (b) The perceived value to the
children, and (c) Specific benefits to OUTSIDE naturalists.
OUTSIDE naturalists’ perceptions. In this theme all responses from the
OUTSIDE naturalists were positive. Within these responses I identified four categories
from the semi-structured interviews: (a) Initial Skepticism (17%); (b) Explicit, would use
again if given the chance (41%); (c) Shortcomings of GO app (25%); and (d) Suggestions
for GO app (17%) (Figure 6).
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Figure 6.. Frequency counts of the OUTSIDE naturalists’ perceptions on using tablets as
educational tools during the nature hikes. I defined four categories of OUTSIDE
naturalists’ perceptions from the semi
semi-structured
structured interviews; Initial Skepticism (17%),
Explicit, would use again (41%), Shortcomings of GO app (25%), and Suggestions
(17%). All 13 OUTSIDE naturalists held a positive opinion (100%) about the tablets and
GO app.
structured interview data provided evidence that all
Positive opinion.. The semi-structured
13 OUTSIDE naturalists thought that the tablets and GO app worked well during the
nature hikes. The OUTSIDE naturalists also held a positive, ssupportive
upportive reaction toward
the use of the tablets during the nature hikes
hikes. An example statement of this pattern was,
“the camera was very effective for getting them engaged in nature
nature. I thought it was
effective; they were really looking around for their ppictures,
ictures, references and helping each
other find information.” Another example statement was “would point out to the students
the assets [of the tablet], then let them discover and use it among themselves.” The
children always had ownership of the tablets bbut
ut the OUTSIDE naturalists could look on
with a child to direct the group at each station
station.
Initial skepticism.. Of the 13 OUTSIDE naturalists interviewed, only two were
initially hesitant to incorporate
rporate the tablets and the GO app into the nature hikes (17%).
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One of the two OUTSIDE naturalists stated that “originally I was hesitant [to use the
app], but I started using the app and had access to all the photos and the kids were really
using it.” These two OUTSIDE naturalists changed their view on tablets’ use after the
children used them during the nature hikes.
Explicit, would use again if given the chance. Five OUTSIDE naturalists agreed
that they would use the GO app again if given the opportunity to do so (41%). The
OUTSIDE naturalists were asked if they would administer the GO app without prompting
from the OUTSIDE research team and an example statement for this pattern was, “there’s
no going back. I’d definitely use [the tablet], you can’t use books after you’ve tried
something like this. An app to help them navigate and explore nature, I think it’s a useful
tool to have.” Another OUTSIDE naturalist affirmed that she would use the app and
further stated, “it’s good not to get everything from the teacher and let them figure it out
and use resources themselves; here they’re doing it in the middle of the woods.” The
children were able to seek out information and answers to their own questions from the
GO app.
Shortcomings of GO App. Three of the 13 OUTSIDE naturalists brought up
shortcomings and potential problems for the tablets and GO app (25%). Two of the three
OUTSIDE naturalists admitted that, “the utility of [the app] will depend on the leaders.
There were ways the students could use it that were distracting, but if guided, it could
really help them capture the moments, like them taking pictures of things they found,”
and “if you don’t get them focused and keeping on task, they won’t get much out of it, so
leader needs to stay on top of that.” Without proper guidance from the OUTSIDE
naturalists, the tablets and GO app could distract the children from the actual nature hike.
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The third OUTSIDE naturalist that mentioned shortcomings of the tablet stated that using
them in “inclement weather” could pose a problem.
Suggestions for GO App. Only two OUTSIDE naturalists had suggestions to
improve the GO app (17%). One OUTSIDE naturalist thought, “the next version [of the
app] must include drawing; that’s really what notebooks are good for. Here they can put
in their own photos, which is really important. They are not as interested in photos done
by others, in a book; it’s their ownership. It makes them feel that they’re contributing,
that’s important.” Some of the children might be more inclined to draw what they see
instead of taking a photograph of it or writing about it in the tablet’s notepad.
Perceived value to the children. The OUTSIDE naturalists thought that
incorporating technology into a nature hike could aid the children’s engagement during
the hike and recall about the hike later. An OUTSIDE naturalist stated that the children
“are flipping through pictures of birds and they come to a picture and they ask me, where
is this bird; they go through the resources and find something that interests them, and ask
me for more information.” The children were actively participating in the nature hike
with the OUTSIDE naturalists and the tablets encouraged these interactions. Many of the
children seemed to be familiar with tablets, and one OUTSIDE naturalist said that using
the tablets “helped [the children] follow along, a lot of them were unfamiliar with nature
but familiar with screens.” The tablets acted as a bridge for the children from the known,
screens, to the unknown, nature and the environment.
Using a tablet to take photographs and notes about the hike seemed to get the
children more involved in the hike as well as helping them to remember what they did
during the hike. An example statement concerning the children’s recall was “at the end
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of the day, they are journaling, looking through all the photos they’ve taken and say oh
yeah I remember this flower, we found it, and [the children] will remember what we
talked about it and how it only grows in certain locations. They make some kind of link
to the science, the photos make it very personal and it helps them recall.” With the
addition of the GO app and tablet the children could more easily access proof (e.g.
photographs) of what they did and what they learned during the nature hike.
Specific benefits to OUTSIDE naturalists. Many of the OUTSIDE naturalists not
only discussed the potential benefits for the children, but also mentioned how the
OUTSIDE naturalists could benefit from including tablets into the nature hike activities.
I found that the overall pattern for this major trend was that the OUTSIDE naturalists
believed that having tablets was advantageous for themselves and other OUTSIDE
naturalists.
Having an app with built in activities was helpful for the OUTSIDE naturalists
during the nature hikes. The OUTSIDE naturalists were able to use the Look, Listen, &
Touch Activities at their convenience, as well as use any of the photographs and station
descriptions as questions and prompts. An example statement of this trend is that the app
“gave [the children] a lot more things to ask questions about; by themselves they might
forget what they saw, and forget the question; here they looked at the pictures, made
comparisons on the spot, and asked us questions.” The tablet and GO app helped both
the OUTSIDE naturalists and children interact together while on the nature hike.
The GO app was also a valuable local content resource for the OUTSIDE
naturalists. The GO app had information about each station and what kind of organisms
the group could potentially find around the stations. The GO app also acted as a sort of
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prompt for the OUTSIDE naturalists if they needed to find a topic to talk about. An
example statement of this pattern was “[the tablet] really good foundational material. For
beginning naturalists, if they forget what they’re going to talk about at the stations, [the
tablet] is right there.” Another example statement was “in the teaching environment [the
app] is very useful to have...makes it a lot easier for us to explain things when [the
children] have pictures in front of them.” The GO app could be used as a reference when
the OUTSIDE naturalists were talking about organisms or natural features.
The level of tablet use differed among the OUTSIDE naturalists depending upon
past experience in naturalists setting and upon their familiarity with the GO app. Of the
OUTSIDE naturalists who guided nature hikes, only four were new OUTSIDE
naturalists; Amber who was paired with Liam, Lily who was paired with Loretta, Seth
who was paired with Crystal, and Adam who was paired with Jane. These new
OUTSIDE naturalists acted as the secondary OUTSIDE naturalists in the groups they
were guiding and so had very little interactions with the tablets and the children. I found
evidence of both Amber and Lily using the tablet and GO app once, but I did not find any
instances of Seth or Adam using the tablet and GO app. All of the experienced
OUTSIDE naturalists have been exposed to and have used the tablets and GO app during
previous nature hikes, and they have also attended two or more OUTSIDE naturalist
training workshops. These opportunities allowed for the experienced OUTSIDE
naturalists to be more familiar with the mobile technology compared to the new
OUTSIDE naturalists, as well as the environmental center where the nature hikes took
place.
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CHAPTER V
SUMMARY
We know that naturalists and other environmental educators are asked to become
the bridges between scientists and the general public (Krupa, 2000; Schmidly, 2005). If
these people are to successfully act as these bridges, then they need access to information
and other reference materials (Mankin et al., 1999). One of these ways is to include
mobile technologies into the learning environment in which they work. Mobile
technology has the potential to influence learning, attention, and participation in informal
learning settings (Roschelle & Pea, 2002; Roschelle, 2003; Clough et al., 2007; Ruchter
et al., 2010). My project examined how trained OUTSIDE naturalists incorporated and
used mobile technology during an informal nature hike, as well as their views on the
mobile technology.
Discussion of Results
The following is a discussion of my findings in order of my two research
questions with justification from relevant literature. In the first section, I will discuss
how the OUTSIDE naturalists used the tablets and GO app to support nature hikes. The
OUTSIDE naturalists used the tablets to support both their participation in the hike as
well as the children’s participation (Roschelle, 2003). In the second section, I will
discuss what the OUTSIDE naturalists’ perspectives were on using the tablets as an
educational tool. Many of the OUTSIDE naturalists said they would use the tablets and
GO app again, mentioning that the tablet was good to have as reference (Farnsworth et
al., 2013).
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Using Mobile Technology to Support Nature Hike Activities
The data from the video observations and the field notes provided evidence on
how OUTSIDE naturalists used tablets as technological education tools during the nature
hikes. OUTSIDE was built with the intention that the tablets would be used to introduce
children to relevant information about nature that they might not already know (Boyce et
al., 2014; St.Clair et al., 2015). I was able to identify how the OUTSIDE naturalists’
used the tablets and GO app to support the nature hike and the hike activities. All
experienced OUTSIDE naturalists used the tablets and GO app at both the artificial dam
and the beaver dam stations by having the children read the station’s introductory
paragraph. Having the children read from the tablet at the beginning of the stations was a
way to introduce the station’s environment to them, and an effective transition for the
OUTSIDE naturalists to then discuss the station with the children. Using tablets or other
mobile technologies can positively impact the OUTSIDE naturalists’ participation in the
hike as well as how they interact with and guide the children (Roschelle, 2003; Ruchter et
al., 2010).
I was also able to capture what ways the OUTSIDE naturalists actually used the
mobile technology as a form of participation. The OUTSIDE naturalists used the tablets
and GO app to talk about what could be found at both stations, for example the beavers’
lodge, as well as educate the children about their local natural history. Place-based
teaching in the environment that a person is learning about can meaningfully impact what
they can recall from that experience (Falk et al., 2004; Louv, 2005; Zimmerman & Land,
2014). The addition of mobile technology in informal learning environments can
influence interactions not just between learner and guide, but also among learner, guide,
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and the environment (Woodruff et al., 2001; Boyce et al., 2014; St.Clair et al., 2015). For
example, a child took a photo of some grass at the artificial dam station and then asked
Kris what kind it was. Kris and the child were able to interact and participate in the
nature hike by using the tablet and nature.
The way in which OUTSIDE naturalists used the tablets and GO app varied by
experience level as an OUTSIDE naturalist. Two of the four new, inexperienced
OUTSIDE naturalists used the tablet and GO app while the other two did not. For
example, Amber, like the other newly trained OUTSIDE naturalists, would use the tablets
less often than the experienced OUTSIDE naturalists. Amber, paired with Liam, only
used the tablet once to clarify some of the content that was read aloud at the artificial dam
station. Amber had the OUTSIDE training that she needed in order to act as an
OUTSIDE naturalist to guide groups in a nature hike but had never led a group on her
own prior to the hike I observed. Given her inexperience, she acted as the secondary
OUTSIDE naturalist with Liam to acting as the primary OUTSIDE naturalist for that
group. Liam used and referenced the tablet and GO app multiple times at each of the two
stations, so it appeared that he was more accustomed to leading groups of children as well
as being familiar with the local natural history of the environmental center and the GO
app. Acting as the secondary OUTSIDE naturalist allowed Amber to get direct
experience as a naturalist by watching how Liam guided the group of children on the
nature hike. Thus, she was in a more observatory role rather than enacting activities or
engaging with the technology like the primary naturalist in this instance. Hands-on
naturalist training is needed if we want to see more people interested in nature and natural
history, especially if these naturalists are to act as environmental educators (Louv, 2005;
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Schmidly, 2005). Providing naturalist training and future work opportunities at
environmental centers, museums, and other informal teaching settings allows for
naturalists to act as representatives from scientific and environmental information to the
public’s understanding of these ideas (Schmidly, 2005; McGlynn, 2008).
Tablet use also varied if the OUTSIDE naturalist was paired with another
OUTSIDE naturalist. The secondary OUTSIDE naturalists, always a new, inexperienced
OUTSIDE naturalist, would rarely reference the GO app or tablet, leaving much of the
use to the primary OUTSIDE naturalist. This may be due to the type of training that they
received. These new OUTSIDE naturalists received the same training as the experienced
OUTSIDE naturalists, so they were not trained to act as secondary educators, though that
was the role they performed. In Alon and Tal’s (2015) study, they had similar results
when they looked at involvement of teachers and guides. They found that teachers’
involvement in nature hikes led by guides varied, from little involvement in the hike to
high involvement. While the guides took on the primary role of educator, the teachers
would often fall into the secondary educator role (Alon & Tal, 2015). During the nature
hikes, I observed that the new OUTSIDE naturalists acting in a similar fashion as the
teachers from Alon & Tal’s (2015) study. New OUTSIDE naturalists would repeatedly
act as a secondary support to the experienced OUTSIDE naturalists, which included
interacting with the children less as well as using the tablet less often.
Perspectives on Mobile Technology as a Tool
The data from semi-structured interview responses provided evidence that the
OUTSIDE naturalists held a positive, encouraging reaction toward the use of mobile
technology during nature hikes. Out of the 13 OUTSIDE naturalists, only two were
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originally skeptical about using the tablets and GO app. The OUTSIDE naturalists also
thought that incorporating mobile technology into the nature hike could aid in the
children’s interactions and engagement during the nature hike, as well as their recall
about the hike at a later point in time. Literature also supports this idea that incorporating
technology into an informal learning environment can constructively impact a learner’s
engagement and knowledge gain (Roschelle & Pea, 2002; Roschelle, 2003; Clough et al.,
2007; Mayhew & Finkelstein, 2008; Ruchter et al., 2010; Boyce et al., 2014; Zimmerman
& Land, 2014; St.Clair et al., 2015). Today’s children are incessantly surrounded by
technology, be it a video gaming console or a smartphone. Incorporating mobile
technology as an education tool can act as a bridge from their technological world to the
natural world (Boyce et al., 2014).
Through the semi-structured interviews, the OUTSIDE naturalists provided
valuable feedback on ways that the technology supported their efforts in the nature hikes,
for example, having the GO app’s photo gallery as a resource to discuss animals at a
particular station that the children could not find. Two of the OUTSIDE naturalists had
suggestions for ways the use of technology could be improved for future integration
based on the field-testing. One particular OUTSIDE naturalist stated that including
drawing capabilities in the GO app could increase a child’s ownership of the nature hike
experience. Having a form of ownership or personalization during an infrequent
experience, such as a field trip to an environmental center, can improve a student’s
attention in the task as well as their engagement. Young learners that are inspired by a
phenomenon have the potential to become more attentive and engaged in the learning
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process if they are allowed some type of claim in the process (Eberbach & Crowley,
2009).
Using mobile technologies as educational tools in informal learning settings can
be a meaningful way to get people interested in the environment they find themselves in
(Syvanen et al., 2005; Ruchter et al., 2010). There are various nature-based apps availed
to the public, such as BirdLog and Project Noah, that support informal learning (Boyce et
al., 2014). However, mobile technology used for informal learning should only have
features and applications that are relevant to the situation in which they are used
(Roschelle, 2003). For example, game applications and Internet access could pose as
potential distractions to the people using the mobile technology. Apps that resemble
traditional learning methods, such as field guides, seem to facilitate education more so
than apps that have been programmed to act as games (Falloon, 2013).
Incorporating mobile technologies into informal learning environments needs to
be done in a structured and methodical way in order to educate children about nature
(Wilcove & Eisner, 2000; Ruchter et al., 2010; Zimmerman & Land, 2014), otherwise the
mobile devices could become distractions from learning. The best way to integrate
mobile technology in place-based education would be to use it as an education tool while
the learners and educators are in nature (Zimmerman & Land, 2014). Mobile
technologies can merge the advantages of computer-based learning with direct
experiences in nature (Ruchter et al., 2010). Merging nature-based education with
mobile technology can be of great benefit for people that have grown up surrounded by
technology (Falloon, 2013). To get the most use out of an educational tool, an educator,
in this case an OUTSIDE naturalist, should be acquainted with that tool (Roschelle &
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Pea, 2002; Roschelle, 2003), as well as its relevant features and apps. As such, it is
recommended that technology not be used to replace nature experiences nor should it
replace environmental educators (Krupa, 2000; Roschelle, 2003; Louv, 2005). Instead,
mobile technologies should be used as a tool to augment the informal learning setting,
rather than acting as the central experience. A balance must be struck between
technology, nature, and naturalist in order for anyone to benefit, otherwise the technology
could distract too much from the experience (Ruchter et al., 2010). Incorporating
technology can bring naturalists, and so natural history, into the present day by using
these mobile technologies as an educational field tool.
Conclusions
The use of technology, both mobile and stationary, in learning settings has been
on the rise in the past couple of decades (Molnar, 1997; Roschelle, 2003). It does not
seem that this trend will be plateauing, so rather than banning these technologies, we
should find ways to incorporate them as tools to help support participation and learning
(Roschelle & Pea, 2002; Clough et al., 2007; Ruchter et al., 2010; Terras & Ramsay,
2012). Many of today’s youth are familiar with mobile and wireless-Internet devices
(Kennedy et al., 2008; Terras & Ramsay, 2012), so using these recognizable mobile
technologies in informal learning settings could be one of the ways to get learners
interested and engaged (Boyce et al., 2014; St.Clair et al., 2015). My study has attempted
to determine how these mobile technologies can be used as supportive educational tools
in a nature-based learning environment. With my research, I have made an attempt to fill
the literature gap concerning mobile technology used as educational tools in a naturebased learning environment.
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Including mobile technology as a tool can influence participation during informal
learning as well as stimulate change in a person’s knowledge of natural history
(Roschelle, 2003; Ruchter et al., 2010). There are many ways in which a naturalist or
other environmental educator can incorporate mobile technology into their teaching
approaches (Woodruff et al., 2001; Ruchter et al., 2010; Zimmerman & Land, 2014).
Including mobile technology, such as a handheld educational tablet, in a nature-based
learning environment does have the potential to aid naturalists’ attention in guiding a
nature hike as well as encourage their participation in the hike. Using mobile technology
in informal learning environments can supplement learning by being a supportive,
educational tool. I found that naturalists used mobile tablet that included an electronic
field guide, notebook, camera, and supplemental activities as a reference and educational
tool while leading groups of children while out in nature. Using mobile technology in a
learning environment could best benefit education practices if a standard is set for their
use as educational tools (Roschelle, 2003). For example, mobile technology should not
supersede the educator however; instead it should be used to supplement information
given by a naturalist or other environmental educator (Krupa, 2000). The distinction
between tutor, tutee, and tool when concerned with technology must be meticulously kept
(Koschman, 1996; Roschelle, 2003), otherwise technology’s role in education will
change.
A local environmental center, or a living museum, can be a great introduction to
get people interested in their natural environment. At these places the naturalists are the
connection between the natural world and the public’s environmental education (Main,
2004). Reinstating field trips to all student-age groups allows for students to be
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introduced to the natural world and all the phenomena it holds (Falk & Balling, 1982;
Louv, 2005). If natural history is reestablished in American education, we will in turn
have more environmentally conscious people for the future (Louv, 2005; Schmidly,
2005). Adding mobile technologies into nature-based learning environments as
educational tools can connect the electronic world of screens to the natural world for
younger generations (Boyce et al., 2014). By building a technology bridge to nature, we
can help encourage children to interact with the outdoors and potentially begin the long
fight against nature-deficit disorder.
Future Directions
There is still much we can learn about the use of mobile technology in nature
settings. Although my study focused on university-aged naturalists that received their
training from a two-day training workshop, it is likely that a nature hike guided by Master
Naturalists would have similar results as the experienced OUTSIDE naturalists. Master
Naturalists are those that have gone through a Master Naturalist program that was
designed to train people as naturalists in the multiple-disciplinary practice of natural
history (Main, 2004). Still, an investigation into this distinction could provide more
empirically-based evidence as to the role of experience in technology use in nature
settings. We have also not formally investigated in what ways comfort level with nature
and mobile technology impacts naturalist choices in technology use. Additionally, it
could be interesting to investigate how participants of differing age groups interact with
mobile technology as a nature hike support. For instance, Falk & Balling (1982) found
that fifth-grade children that have attended an off-campus field trip gain more from the
trip than third-grade children that have attended the same field trip. It is unclear if
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younger children or senior citizens would use tablets in the same manner as older schoolaged children or university students would. Kennedy et al. (2008) found that first year
university students are largely “tech-savvy,” so university students would probably be
able to navigate and use the app at a faster rate than younger children. This idea could
possibly explain some of the differences in technology use in my study, but should be
further explored. Lastly, longitudinal research exploring how newly trained naturalists
incorporate mobile technology in nature hikes over multiple semesters would greatly
support my findings by providing rich knowledge about technology behavior
development. My research achieved its purpose on investigating how OUTSIDE
naturalists used mobile technology by obtaining their opinions on the use of mobile
technology.
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APPENDIX A
OUTSIDE NATURALIST CONSENT FORM
THE UNIVERSITY OF SOUTHERN MISSISSIPPI
AUTHORIZATION TO PARTICIPATE IN RESEARCH PROJECT
Consent is hereby given to participate in the study titled:
OUTSIDE: Over, Under and Through: Students Informally Discover the
Environment
1. Purpose: In education, we strive to better understand how to help students
become more involved in science opportunities and learn about the natural
environment as well as how to help train educators to better teach students. The
University of Southern Mississippi (USM) has created a unique informal science
program at one of their properties in Hattiesburg, The Lake Thoreau
Environmental Center. As a science educator at USM, and one of the program
developers, I would like to invite you to serve as a volunteer naturalist and talk
with us about your experiences. We are hoping that these experiences can help us
provide better learning experiences for students that are engaging and promote
critical thinking.
2. Description of Study: We will hold two training workshops each year to offer
naturalists training and expect you to help guide students through a Nature Hike
and two Nature Scavenger Hunts over the next three school semesters. We intend
for these programs to be both fun and educational. Each program will last about
1-2 hours and we will provide lunches on site for all students, teachers and
naturalists that attend. During the programs, you will guide a small group of ten
students around our property and teach them about environmental education. An
investigator may join a group and take notes on what activities take place.
3. Benefits: If you participate in these OUTSIDE programs: 1) you will be provided
with a free lunch during each outing, 2) you will have the opportunity to receive
free professional naturalist training, and 3) a free volunteer t-shirt to wear during
the project activities.
4. Risks: Participating in this study will subject students to no risks greater than
those you encounter in everyday life. In the unlikely event of an accident while at
Lake Thoreau, "The University of Southern Mississippi has no mechanism to
provide compensation for participants who may incur injuries as a result of
participating in research projects. However, efforts will be made to make
available the facilities and professional skills at the University." We do have a
first aid station available on site for minor scrapes and injuries.
5. Confidentiality: We will maintain confidentiality of all participants by removing
any identifying information received during data collection. Additionally, all data
will be stored securely at USM campus with only the research team having access
to blinded copies of the data as related to our research goals.
6. Alternative Procedures: If you choose not to participate in this project you may
seek out any other naturalist training you desire.
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7. Participant's Assurance: Whereas no assurance can be made concerning results
that may be obtained (since results from investigational studies cannot be
predicted) we, the researchers, will take every precaution consistent with the best
scientific practice. Participation in this project is completely voluntary, and
participants may withdraw from this study at any time without penalty, prejudice,
or loss of benefits. Questions concerning the research should be directed to Dr.
Kristy Halverson at 601-266-5841. This project and this consent form have been
reviewed by the Institutional Review Board, which ensures that research projects
involving human subjects follow federal regulations. Any questions or concerns
about rights as a research participant should be directed to the Chair of the
Institutional Review Board, The University of Southern Mississippi, 118 College
Drive #5147, Hattiesburg, MS 39406-0001, (601) 266-6820. A copy of this form
will be given to the participant
8. Signatures: In conformance with the federal guidelines, the signature of the
participant must appear on all written consent documents. The University also
requires that the date and the signature of the person explaining the study to the
subject appear on the consent form
I certify that I am over the age of 18 and give consent to participate in OUTSIDE:

________________________________________________________
Signature of Participant
_________________
Date

________________________________________________________
Signature of Researcher Explaining the Study
_________________
Date
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APPENDIX B
LIST OF LOOK, LISTEN, AND TOUCH ACTIVITIES FOR ALL STATIONS
Station 1 - Dock
Look – Look over the edge of the dock and see how many different fish you can count in
30 seconds.
Listen – Can you hear any fishes breaking the water’s surface around the dock? If so,
discuss why these animals may be doing this.
Touch – Reach in the water along the bank and see if you can find any insects hiding
within the aquatic plants.
Station 2 – Artificial Dam
Look – Look along the banks of the lake for spiders. How many can you find?
Listen – Certain species of insects build their nests in the ground on this artificial dam.
Can you hear the buzzing of their wings as they leave the ground?
Touch – Ask your naturalist to describe any small animals along the dam. Can you catch
the animals they describe?
Station 3 - Watershed
Look – Look around the watershed and count as many as many fallen logs, both big and
small, on the ground. How many can you find?
Listen – Can you hear anything falling from the canopy? Tree limbs are continuously
falling on the ground.
Touch – Remembering your naturalist skills, roll a log and feel the soil below it. Does it
feel different from the soil not under the log?
Station 4 – Aquatic Ecosystems
Look – Observe the water along the banks of the lake and describe the fishes you see.
How do their body shape differ from those in the gallery?
Listen – Find the north side of the bench of this station and describe the figure inscribed
in the stone. Discuss with your group as to how these concepts relate to nature.
Touch – feel the leaf litter along the banks of this station. How does the leaf litter help
provide habitat for the animals in the lake?
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Station 5 – Wetlands
Look – Look for snakes basking on fallen trees within the swamp.
Listen – Did you hear a splash in the water as you approach the swamp? Turtles within
this habitat are aware of visitors at the lake and quickly move into the water when
approached.
Touch – If your naturalist is able to catch an amphibian, touch its skin and describe the
texture.
Station 6 – Audubon Tower
Look – Look for bird nests in the trees surrounding the tower. Do all the nests you have
found look similar?
Listen – Listen for birds calling both around the wetland habitat and pine habitat. Where
do you hear more birds?
Touch – Can you find any bird feathers lying on the ground? If so, how do they feel?
Station 7 – Beaver Dam
Look – Observe the habitat behind the dam and describe how the beaver has affected it.
Listen – Listen or other animals that may be found behind this beaver dam. If you are
able to identify them, do you think those would still be found in this habitat if the beaver
had not created a dam?
Touch – With permission from your naturalist, feel the mud compacted on the dam. What
does it feel like?
Station 8 – Aquatic Plants
Look – Observe cricket frogs hopping on the leaf litter. How many can you count?
Listen – Cricket frogs, one of the most common frogs found at this lake, make a call
resembling two marbles tapping together. Can you hear any in your area?
Touch – With permission from your naturalist, catch ground skinks and cricket frogs
around this station. Since ground skinks are reptiles, would they feel the same as a cricket
frog (an amphibian)?
Station 9 – Pines
Look – Select a pine tree and search the branches for any invertebrates.
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Listen – Listen for animals moving through the leaf litter and canopy. What animals that
you have discussed could be found around this station?
Touch – Touch the needles of a Longleaf Pine tree. How do these needles feel compared
to the leaves of other trees?
Station 10 – Magnolia
Look – Choose two branches and count as many invertebrates as you can on each.
Listen – Magnolia leaves are extremely thick, therefore any movement is easy to hear.
Can you hear any Fence Lizards or Green Anoles climbing through the canopy?
Touch – With permission from your naturalist, feel the back of a Fence Lizard found on
the tree. How does its texture and color help it live on the tees throughout the lake?
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APPENDIX C
OBSERVATION PROTOCOL

Never

Some

Always

Observer: __________________________________
Date_________________

Beginning of Hike Introduction

Never

Some

Always

Students are attentive to Lead Naturalist
Students use ipads to view dangerous organisms
Students are visibly distracted by the ipad
Students have initial problems using the ipads and require assistance

End of Hike Activity
Students use evidence to describe their experiences on the nature hike.
Students record experiences on the ipad (notebook/pictures)
Students express positive reactions about their experiences (e.g., cool, neat)
Evidence:

Overall Comments:
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Observer: ___________________________ Naturalist: ____________________________ Time Started:

Never

Some

Always

___________

Interactions between Students and Naturalists
Students follow the rules/guidelines given by the naturalists.
Students ask the naturalists questions.
Evidence:

Students are engaged and pay attention when the naturalist is showing them something
at a station.
Naturalists ask students questions.
Evidence:

Naturalists encourage students to think about their questions and seek answers from
peers/iPads/personal ideas.
Evidence:

Naturalists using different methods to explain/share the information.
Naturalists make eye contact with students and bend down to engage with students at
their level.

None

Limited

Expected

Excessive

Additional Comments (What about the interactions worked well, what didn’t, etc.):

Interactions with Technology
Students use the iPad app.
Students use the iPad camera.
Students take field notes on the iPad (Notepad).
Students engage in the iPad app Look activities.
Prompted: Yes □ No □
Students engage in the iPad app Listen activities.
Prompted: Yes □ No □
Students engage in the iPad app Touch activities.
Prompted: Yes □ No □
Students talk about the iPad app.
Evidence:

Naturalist
Naturalist
Naturalist

Students are visibly distracted/off task by the iPad (using other apps).
Students properly handling the iPads (not abusing the tablet).
Naturalists encourage the use of the iPad.

Additional Comments (What about the interactions/design worked well, what didn’t, etc.):

Never

Some

Always
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Interactions with Nature
Students stay on task (talking about nature/stations) during the hike.
Students touch/interact with nature (handle wildlife, plants, etc.).
Students make efforts to interact with nature (find animals/plants/ask questions) when not
prompted by the naturalist.
Students make observations and talk to each other about what they see/hear/touch.
Evidence:

Students make predictions/inferences about their experiences on the nature hike (even if
prompted by naturalist)
Evidence:

Students engage in discussions about biological adaptations of organisms they encounter
on the nature hike.
Students try to classify the diversity of organisms they encounter on the nature hike (e.g.,
bird, mammal, fish, flowering plant, or more specific).
Students talk about human interactions with the environment.

Additional Comments (What about the interactions worked well, what didn’t, etc.):
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APPENDIX D
SEMI-STRUCTURED INTERVIEW PROTOCOL
Item: Do you think the app worked well, as intended? Why or why not?
Item: Would you administer the app by themselves given the option and without the
pressure from the team?
Item: Shortcomings and benefits of the iPad?
Item: How do think this will affect student engagement with you (naturalists?). With
nature?
Item: How do think it will affect what students recall about science?
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APPENDIX E
INSTITUTIONAL REVIEW BOARD NOTICE OF COMMITTEE ACTION
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